Properties of poly(lactic-co-glycolic acid) nanospheres containing protease inhibitors: camostat mesilate and nafamostat mesilate.
Poly(lactic-co-glycolic acid) (PLGA) nanospheres containing protease inhibitors, camostat mesilate (CM) and nafamostat mesilate (NM), were prepared by the emulsion solvent diffusion methods in water or in oil, and the w/o/w emulsion solvent evaporation method. The average diameter of PLGA nanospheres prepared in the water system were about 150-300 nm, whereas those prepared in the oil system were 500-600 nm. Among the three methods, these drugs were the most efficiently encapsulated up to 60-70% in PLGA nanospheres in the oil system. Other factors that may influence drug encapsulation efficiency and in vitro release such as drug load, molecular weight of polymer were also investigated. Both the CM- and NM-loaded nanospheres prepared in the water system immediately released about 85% of the drug upon dispersed in the release medium while the drug initial burst of nanospheres prepared by the emulsion solvent diffusion in oil method reduced to 30% and 60% for CM and NM, respectively. Poly(aspartic acid) (PAA), a complexing agent for cationic water soluble drugs, showed little effect on the encapsulation efficiency and release behavior for CM and NM. The DSC study and AFM pictures of nanospheres demonstrated that temperature-dependent drug release behavior was ascribable to the glass transition temperature of the polymer, which also affected the morphology of nanospheres upon dispersed in the release medium and influenced the drug release consequently.